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Objective: To provide anatomical basis for the internal
fixation of scaphoid fractures.
Methods: The shape and vascular lake of 48 dry
scaphoids and 36 wet scaphoids were observed.
Results: The data of dry bone group and wet bone
group were as follows: the height of scaphoid tubercle were
(11.28±0.94) mm and (10.35±1.54) mm; the thickness of
scapoid waist were (12.02±1.90) mm and (11.21±1.20) mm;
the width of scapoid waist were (10.59±1.11) mm and (11.34
±1.47) mm; the minimal thickness of the body of scapoid
were (6.51±1.22) mm and (8.54±1.07) mm; the axis length of
scapoid were (25.68±2.21) mm and (26.50±2.56) mm; the
width of epicondyle of scaphoid of distal portion, waist and
proximal portionwere(6.50±1.06)mm, (5.14±1.01)mm, (4.42
±1.16)mmand(6.64±1.18)mm,(6.01±0.75)mmand(5.71±0.78)
mm, respestively. The main blood vessels came from the
dorsal and the radial of wrist and passed through the whole
scaphoid along the crest of scaphoid.
Conclusion: The internal fixation of scaphoid can be
designed according to the anatomical data without damag-
ing the articular surface and blood supply.
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Scaphoid fracture is common in orthopedics, ac-counting for 71.2% of carpal fractures.1 Plastertreatment had many complications as well as
long-time immoblization. Nickel-titanium alloy equip-
ments have been used in hand surgery for more than
20 years with the following advantages: simple
operation, few side effects, reliable fixation, early
exercise, quick fracture healing and no tendonitis.2-6
The nickel-titanium memory alloy fixation devices are
currently used in hand surgery for metacarpal and pha-
lanx fractures. And the similar device applied to wrist
scaphoid fracture has not been reported before. It is
necessary to find out the detailed morphologic param-
eters of wrist scaphoid and the major vascular direction
for the development of newdevices.
METHODS
Forty-eight adult dry scaphoids were collected and
36 wet scaphoids were obtained from the Department
of Anatomy, Kunming Medical College (Kunming,
China), in which 44 were left, 40 right. There are 50
scaphoids from male cadavers, 34 female. The shape
and the major vascular lake were observed carefully,
and all parts of the scaphoid were measured based on
the possible internal fixation process by vernier caliper
(accuracy of 0.02 mm). Specific parameters were mea-
sured (Fig. 1). The nutrient vessels of wrist scaphoid
were observed by anatomizing eight cases of perfused
hand specimens.
RESULTS
Observation of the scaphoid morphology
The wrist scaphoid was irregular and it could be
divided into three parts: tubercle (lateral), waist and body
(medial). The width was close to the thickness in
tubercle. The tubercles were gradually thinned slightly
from the proximal to the distal andbecame slightly cone-
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shaped. The waist was the juncture between tubercle
and body. The body appeared as an eccentric semi-
oval shape andhad the largest anteroposterior diameter.
The distal side was mainly the facet of articulatio
capitaoscaphoid and the proximal side was mainly the
facet of articulatio radioscaphoid. The distance between
two sides was the thinnest in scaphoid. The deep vas-
cular lake went through the dorsal of tubercle, waist
and body and formed the crest and the longitudinal axis.
The length of longitudinal axis was less than the maxi-
mal length of scaphoid because the semi-oval struc-
ture in the body was deviated to the distal side.
The main vessels for wrist scaphoid
The blood supply for wrist scaphoid was similar with
the report of Li et al7and Zhang et al8 . The major ves-
sels in wrist scaphoid came from the dorsal part of radial,
originating from the radial artery that went obliquely from
the deep surface of abductor pollicis longus and exten-
sor pollicis brevis to the dorsum of hand, then divided
into 2 to 4 constant small artery branches at tubercle
and run through longitudinal axis along the crest of
DISCUSSION
Anatomical characteristics of scaphoid
The scaphoid is short and irregular and 80 % of its
surface area is covered by articular cartilage. It is re-
ported in literature that the length, width and thickness of
scaphoid bone are (27mm±0.3 mm), (14.5 mm±0.3 mm)
and (8.2 mm±0.2 mm), respectively.9
Clinical significance
 The anatomic basis on the approach of clinical
scaphoid fixation was obtained via the measurement of
all scaphoid parameters. The internal fixation device
scaphoid. Its blood supply in the dorsal wrist mainly
came from the deep branch of radial artery and could
be classified into three types: (1) type I: the deep branch
of radial artery – the reversion branch of radial styloid
process – the scaphoid branch (4/8); (2) type II: the
deep branch of radial artery- the first carpal branch –
the scaphoid branch (2/8); (3) type III: the deep branch
of radial artery – the scaphoid branch (2/8). In this type,
these branches were short and small. Some branches
which came from the recurrent branch of radial styloid
process and entered the scaphoid were observed in
the proximal of scaphoid waist. In the palmar of the
wrist, its blood supply for the scaphoid was from the
deep branch of the radial artery in the proximal of tu-
bercle and entered tubercle with 1 or 2 branches.
Statistical analysis
The main parameters of scaphoid (Table 1) were
processed by statistical software package SPSS 10.0.
The independent samples test was performed (Table 2).
P<0.05 was considered as significant difference.
should be designed to achieve the maximum fixation
stability for the fracture and avoid damaging the articu-
lar surface of scaphoid, as well as to prevent wrist im-
pingement syndrome.
By measuring the scaphoid, we found that it was
easier to expose the dorsal scaphoid than the palmar
and thesectionof dorsal scaphoid wasarched. Therefore,
we chose the dorsal wrist approach if extramedullary
design was adapted. Thus the nail fit with scaphoid
crest as arc and the length of a nail was within 16-23 mm.
According to the measurement of scaphoid crest width,
the dorsal side of the cross section of nail (the width:
Fig.1. Specific parameters in the anatomical measurement of scaphoid. 1. Thickness of the distal portion of scaphoid tubercle; 2. Width
of the distal portion of scaphoid tubercle; 3. Height of scaphoid tubercle; 4. Thickness of scaphoid waist; 5. Width of scaphoid waist; 6.
Height of scaphoid body; 7. Width of scaphoid body; 8. Minimal thickness of scaphoid body; 9. Axis length of scaphoid; 10. Maximal length
of scaphoid; 11. Width of crest at the distal portion of scaphoid; 12. Width of crest at the waist of scaphoid; 13. Width of crest at the
proximal portion of scaphoid.
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within 2 mm) was designed as low profile and the palm
side of the nail was slightly concurved to fit the scaphoid
crest, in order to obtain better stability and avoid the
wrist impingement syndrome. The height of scaphoid
tubercle was shorter than that of scaphoid body, so the
depth of nail arm should be no more than 8 mm. The
distance between the facet of the articulatio
radioscaphoid and articulatio capitaoscaphoid was the
thinnest part in scaphoid body and the facet of articula-
tio capitaoscaphoid concarves to the body, so the en-
trance direction was at 15° to 20° from articular surface
of the radioscapoid so as to avoid entering the facet of
the articulatio radioscaphoid or the facet of articulatio
capitaoscaphoid. The insertion point of the arc nail
should be in the middle of the crest of scaphoid tu-
bercle or scaphoid body. The surgeons should pay at-
tention to the following three points: (1) the longitudinal
axis of internal fixation device is vertical to scaphoid
waist in order to obtain the optimal stability; (2) it is
suggested to protect articular surface of scaphoid and
avoid wrist impingement syndrome; (3) the vessels en-
ter the scaphoid crest lateral to the facet of articulatio
radioscaphoid, so the entering point in tubercle should
be in the middle of crest close to the facet of the articu-
latio scaphoidomultangulum, which can protect blood
supply to the largest extent.
Table.2 Independent samples test
0.644
0.224
0.006
0.262
0.147
0.713
0.455
0.716
0.256
0.878
0.196
0.610
0.055
Items Dry bone group Moist bone group Left side Right side Male Famale
 t values P values t values P values t values P values
Thickness of distal scaphoid tubercle
Width of distal scaphoid tubercle
Height of distal scaphoid tubercle
Thickness of scapoid waist
Width of scapoid waist
Length of scapoid body
Width of scapoid body
Minimal thickness of scapoid body
Axis length of scaphoid
Maximal length of scaphoid
Crest width at distal portion
Crest width at the waist
Crest width at proximal portion
5.944
4.570
3.183
2.222
-2.631
-2.061
0.869
-7.911
-1.560
-2.129
-0.541
-4.333
-0.066
0.001
0.001
0.002
0.029
0.010
0.043
0.389
0.001
0.123
0.036
0.590
0.001
0.948
-0.466
1.233
2.858
1.137
-1.477
0.371
-0.754
-0.366
-1.150
-0.154
-1.314
-0.514
-1.987
2.629
2.453
2.764
0.813
0.807
3.360
3.061
0.788
1.713
3.049
3.612
3.881
1.815
0.012
0.018
0.008
0.421
0.424
0.002
0.004
0.435
0.095
0.004
0.001
0.001
0.076
Parameters Dry bone group Wet bone group Left side Right side Male Famale
Thickness of distal scaphoid tubercle
Width of distal scaphoid tubercle
Height of distal scaphoid tubercle
Thickness of scapoid waist
Width of scapoid waist
Length of scapoid body
Width of scapoid body
Minimal thickness of scapoid body
Axis length of scaphoid
Maximal length of scaphoid
Crest width at distal portion
Crest width at the waist
Crest width at proximal portion
7.26±0.57
6.60±0.61
11.28±0.94
12.02±1.90
10.59±1.11
16.36±1.84
15.88±1.52
6.51±1.22
25.68±2.21
27.42±2.13
6.50±1.06
5.14±1.01
4.42±1.16
6.43±0.71
5.97±0.64
10.35±1.54
11.21±1.20
11.34±1.47
17.24±2.01
15.44±2.65
8.54±1.07
26. 50±2.56
28.51±2.54
6.64±1.18
6.01±0.75
5.71±0.78
7.21±0.58
6.73±0.55
11.70±1.10
12.38±2.52
10.32±1.16
16.48±1.86
15.68±1.57
6.42±1.35
25.25±2.69
27.36±2.29
6.27±1.06
5.05±1.08
4.04±1.27
7.29±0.57
6.51±0.65
10.96±0.65
11.74±1.23
10.80±1.04
16.28±1.85
16.02±1.50
6.57±1.12
26.00±1.76
27.45±2.04
6.68±1.05
5.20±0.96
4.72±0.99
7.41±0.63
6.76±0.63
11.54±0.98
12.18±2.29
10.69±1.19
16.96±1.68
16.34±1.32
6.59±1.45
25.98±2.65
27.92±2.46
6.87±0.95
5.51±0.85
4.65±1.25
6.98±0.28
6.32±0.49
10.79±0.65
11.70±0.70
10.41±0.94
15.24±1.60
15.01±1.52
6.35±0.56
25.10±0.77
26.47±0.58
5.82±0.92
4.45±0.93*
4.01±0.85*
Table.1 The measured values of main parameters in scaphoid ( ± s, mm)
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If using the intramedullary fixation, the palmar ap-
proach should be selected. The center point of the dis-
tal of the scaphoid tubercle should be selected as the
entry point. Meanwhile, more attention should be paid
to the anatomic variations of dorsal branches of radial
artery as well as the protection of vessels. We sug-
gested that the entry of screw was at 30° to 40° along
the surface projection position of scaphoid. The sur-
face marker refers to that the pin should point at basilar
part of ulnar styloid. The diameter of the nail should be
no more than 6.5 mm and the length within 18 to 25 mm.
Therefore, according to the measurement data and
anatomical characteristics and based on the principle
of fracture fixation, scaphoid bone fixation and the re-
quirements of design, we can design the internal fixa-
tion devices consistent with wrist biomechanics, which
can decrease the complications associated with the
operation and increase the rates of fracture healing.
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